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AaAuall 


NS 28 


_ 201 6 AjJU^I SjjJJl - Ljj^ILlL! <^3^21 ^jlAiaVl 

4jjLj jjiit ^ .jitJi *^2. ..a Ajxu - f b jjiii ; S jLa 


7 ) JjSn c«>ut 

<£ISS*- ^lj JjVl 0'^' 

Q^aUajil biljD JjKaJ ^bj^l Jjlaail ; (iaD 2) JjVl f jaJt 

• + 2/VO-^) O-aL-a jll CjI jjjI gbU Jjk_J gbbj$£JI Jjkjll jaoj 

(jJJ / = 0,7 A AjAij l^aluia Lplj^^S Ijbj (Jk-a (J jk-all Ik ^jJaj 

. At =60 min ajL» jll SaJI J^U. Jk^ll (B) j (A) 
^lli > (A) (j-* 3 ^ 3 ^)^ (JjAMl Iaa (J^Lk 

.(B^jj&iVI j'^n 

: ljLlLjla 

• <* 

• <A te) /H 2 O w j Pb^ q) / P6 (i) : Jfrlitfl c> U^J^ 1 - 

•IF = 9,65.10 4 C.mol 1 :^J ^ - 
.V m =24 Lmol~ l • L-flj^ 3 ^9 Jjti] 

4jUjVI 2bjJ>Yl (jju fjA tl ujIjjj&JI *LuU&j (^)u-d£^lj Js. (^)J^jI 

♦jwi j jl J-JLsu 2liUbJ os^ ^L>jioXI 


SCO IS 


■CK*^ 


jlili 


jA Jjkjll # X 

L£ ■ y^L jj9 ■ 

; (JjjjjAaII (Jjlvill j!>Lk .2 

# (j^aLk-sa^)ll AjuaSlliJ ^A (^A^) H 

(J^alj^a^)ll ClAj Jj| (Jjlkj DjI C A (A) ^ JJ^V' ■ 

# Jl^i^.1 (Jc-lals Cl iK \ ^A (B) H 

CjjISJI ^A (B) H 

• ^A (B) Cj^)j£JVl d^ 3 ^- 3 ^ (JcrliSlI 5 JcIjla .3 


Ph 


w<- 


-» PA 2+ + ?£- 

— rU (aq) ^ ^ 


2 H 2 0 (e) + 2e <_ 


±H Ug)+ 2HO- aq) 


6/FQ 


2 ey (^) <- 


6H 2 0 {£) 


-> O + 4/f 0 + + 4^ 

— ^(g) ' 7> (aq) 


-* Q (g) + 4ff 3 0( a g) +4e 


:ja s*^ll jUJ v(0 2 ) .4 

v(O 2 )«0,64Z ■ v(O 2 )^0, 64 mZ ■ v(O 2 )«0,16Z ■ v(O 2 )«0,16mZ ■ 

djjjbjjj) o^lij 4^1 jJ : (JaL 5) f jaJ) 

CjLjj-4<-l» I J o^>Vl (J 6JL?ej t E280j-Ojj| 4 jJl£A(J 4l^l^ dLjjLjjdl J^jCLmU 

J-cc-5alJ( CjIj, ^ jjb % tl ^bJU & CjLcJjlXI^ 

JjluiSjjJjlA JtjJ^-o CJLjjLjjjJI Jtji^-o J-fcLij jl ^J-5fcll tJ-A c-2 J-^ 

♦ JtjjUjYl £-4 <JLc-L^J jl 4-ulj <JL>j-4 (Jj tl 


^aJjuj 

b Cov;\\ 
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_ 201 6 AjJUJI SjjJll - Ljj^lLtL! <^ 3^21 £UI«Vt 

4_uLi jjiil ^ *^2. ..a <LujjajII 4jxJu - f b jji2l ; 6 jLa 


.l-.l .U. A 
• ** 

• 25 °C ajc. djLujljill ciuj 

* K e = 10“ 14 : ^ yH iJiVl *1^1 - 

$ v4 _j Aj^c-lll j AH _j C 2 H 5 COOH 3^^ 

' *, =10- 4 ' 9 : C 2 H,COOH^ I C 2 H s COO- (at) ^>11 ^ - 

; 4_j jlajl i a , : M >>■» / t a'I-i»<VI 


jjji 

(jjji 

(jjdjLligJl 

L AjujlfUl 

8-9,6 

6-7,6 

3-4,4 

l— fllJax iV ) <aialA 


aJslujIjj C a o j £ jj . 4/7 c j^lsJ (Sa) ls^ t>» V A = 5mL ' ‘ pH j^'-*- 1 

. C B =5.1 0" 2 mol.L" 1 j^j^' (S B ) ls^ 

_ojjLxa]I j5Lk i <1 . >. ^11 (^S B ) <al] Vg ^ 21 JajliJt pfj jjij 1 (Jaaj 

■ pH E J V BE : <Jaij .1.1 

-( _gi£ (Jc-llill 11a (jl (ji tojjU«-a]l (Jc-lilj AjjjLall K (j _)t jlll AjjIj t - '' ma-J .1.2 

. C A j^j^' 4^' .1.3 

(Jlc. .J9\£3ll *Lai*-a] ^j5Lall i a .*1521 t4_^jjjLa]l 4j^jLa]l (_ ^ya jial .1.4 

. V B = 7mL ^ 21 4iUjal Aic. A jS AH (j A'fi ledjl^ja. 5U*-a J.la. ,1.5 


12 

11 

10 

9 

8 

7 

6 

5 

4 

3 


pH 


Vb(hiL) 
y 


l js-iii 
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£jbaj^3t — 201 6 Sjjbl - bjjlbbl oUIaVI 

A^bj^l ^ .jlxll 4-jXja* - fL^uSJl j fbjjiSt ;SjLa 


djjjbj jbt JS'LSj .2 

clp^b J jjIjjVI bP n 0 = 0,50 mol j bLjjbjjJI bP n 0 = 0,50 mol yb £ >b 

Aj^Ia Aja£ £ jj^>ac. l_j£^)a (Jc-lilll AjtgJ Ajc- (Jj^aLsbil AjIa^ SAaI -LaLsbl bb^)Vb 

. n E = 0,33 mol 
^Jc*liSll bjb^iAA ^£31 .2.1 
_AajujI JaC-l J £ L-jS^aII L Q x^a 1 AjUj^alt L_u£l .2.2 

.(Jc-lijll ^Skl \ ^5-bj| .2.3 

.(Jc-lijll X L_Lui^.l .2.4 


3) c^i 6u*2tt 

(j jjdt J^Uj *Luut jJ 

LubJj 77b J-j I (Jxrbj j-A ((j^>J)j J-j-^il Ijjiaj) ^P Ls^Uail (j^So 

JMaaajI Jj >1 bP I (J J-C-bbl I JJi laI Jj>J ^jbbVl J[$L> J-3^ .<ijb <ilb I jj-jca ^jj5cjJI c_Jb (J jIjaJLojL^ 
X 2u II ^jI^jlJI t A lx is A ^b 1 — J jLl L I iljj-b Jlj ^ JjjjJaJI (j5U < J_Lc. L^JIaJU-aI 3 jj-5ei, I AillaJI 

. 2 H+ 3 H > ^He + on : V^l aisLdL JxUiJI IJLa ^Juii 

• CjLLjU» 




^J) jjUd 

^ j^jb jbl 

ALaJl 

1,00866 

4,00150 

3,01550 

2,01355 

(u) 44&JI 


• c = 3.10 8 m.s _1 : ^ Ac. - 

* h = 6 , 626 . 10 ' 34 J.s - 

• lu= 931,5MeV.c' 2 - 
. 1 MeV = 1,6.1 O' 13 J - 

eljil Z J A ,}.ia. .1 

(Jcliill I^a (J^A Ejjo ^ j ^ aII AsUall MeV *■ - iua. ' .2 

1-^3 X A^^all (Jjja ■ njVtw ^J| dll^aj ^3 aII Aiilla]l (JS (jl (jiajjij ,3 

A ux II a^J ( _gC-ixjjVI JaLAill f = Q A jaa31l Aic. L^J^j .4 

. ^ =4an^ ^-laail l ^jca i =1,6.10 6 ^ ^U-V)/' Ig-LlAj Oj^J ‘ a 0 = 2,Q.1Q 6 Bq jA 
.t 2 =12,4 ans Aja^lll Aic. AjjjjAJI Aij*il a Jal4ull 


(LD 4,5) cyj^*!' 

jjs iJuij *j^>Vl aJlA /vSU .AJUaJI jjjJjsj /w3 . " . 1 A : ; < 1 1 A~ AxjL^SUI ■ a Jl CjLuLu jjiaJlJ /vSAi 

. 4_*j >Lj Lj AjIjlLmi^Uj S^JllU AJLLaJI /vSLqj^ ,AxjL^51II SjIjJI fj l^ilcul 

AjLu-aj jAj Ajjlj Alai.^a ^g3j (( flj&all ■'■'< f.l_ui J^C ‘ , i— Sjj^aj ^gijl Ala^^a ^g3 jAj 

.aJI jia RLC ojl^ (_gi diljijjjll 

A J J (JS.Till ^3 A liLa^all AjjI J)^- jj I^J 
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NS 28 


_ 201 6 AjJU^I SjjJJl - Ljj^ILlL! <^3^21 £UI«Vt 

4jjLj jjiit ^ .jitJi *^2. ..a Ajxu - f b jjiii ; S jLa 


R 


□' 

to 


(1) (2) 



K 


C 


1 jiiii 


u„ 


(L .0 


yyyy 


• E 4jjS jjjlill - 

• R j r=20 Q UaIIajII* _ 

$ j* b 1^-lLajULaj L ^ (J-Jjlx* (^b) ^ JL ^ J J - 

$LajAj q jin'll a ^AC. i (^ Ajxjuj L AjfLa - 

K ^JalS - 

4 f Ujj \{Q l^U%\\ ^jUj 4 -yuljJ -1 


c^Uai^ ^»Uaj (JxjoUj ^ jlll ^L^al Lk^}JJxj AjC- JC £jJaj 

# t=0 AJa^Ilt AiC- W i^a\\ ^)jjL<ia1I ^X) ^SJjuaaI) (JIaJ . U c (t)^Pj-^ ^.Ku ^aJ^La 


/K u c(V) /(T) 

w 


( 2 jt 3 l) 

. U c (t) O'O.' AjiiJalfljll 4jA*-a]l dlfil .1.1 
<jj5Lj l _^A x j^j A Aijliiii ^.jl .1.2 

t 

- 4-jLjalajlSl aJjIxaII o^J 51^. Uc (t)=A.(l-e T ) 

t 

• i(t)= I 0 .e T ^ jlnll SAu (_jjSj .1.3 

. R j r j E aJ^A I 0 -^-j' 

:2 i«a (J^I xu mIj . 1.4 

. I 0 = 0, 20 A <j' '-*ic. R a^ jlUl 2 uj 3 jS .1.4.1 

. x a-»j 5 ^ .1.4.2 
. C = 1 0 |xF ^ c u' i3^ .1.4.3 

RLC »j'^' y cjLjjjjil 4JL^flj A^uIjJ _2 

jjl] 1-ij.li. 5Lk*al Ujiixj 4 ]aaJ .lie. (2) K jljSJI ^Jalfl tLll£ i— S j^aJI .1*J 

•O'O^ q(t)‘ A ia. ui 3 lK ‘ Jlaj 

q(^iC) 



t(ms) 



t(ms) 


3 J^t 
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_ 201 6 AjJUJI SjjJll - Ljj^lLtL! <^3^21 ^ladVt 

4jjLj jjiit ^ ,_$i*2i *^2. .. * Ajxu - f b jjiii ; S jL* 


3 JUJI ^^hda £> jjJJ ^311 £Aj3j3jJI ^aUaJ ^^Ic. C-ijxJ .2.1 

.(b) L (JaLla j-i^. ^jLuoj Ajjoj jUob .2.2 

.^ >jV\ t &3 a 4 1 2 =18 ms j tj =0ms S jl^ll AjS^II ASUall jj*j a if V .2.3 

j j jj (G) ^ j-* (b) ^-*^3 'jll j c ^a jiill ^jic. l_j£^)j tojljill ciAj3j3j]| AjLu^al .2.4 

. u G (t) = k.i(t) jkull ^ v hAih jjjIL S jWI 

# q(t) AK^'I lg¥iVi ^glill 4-AjJaUolt ^J^IaaII cIajjI .2.4.1 

. k =1 1 jll ^aIIjlII ^aUaj]| ^gi ]^ <4 j131I 3^.1j IaAjC. Ajjja AjjU^£ CjIj3j3j ^gic. .2.4.2 

# ( 1 )) AjjU^)^£J| VajIIaII 4aJ 3 ^clllLuj) 

(^ 5,5 ) L«>^t 

0^ i— ^lj JjVl <> >11 

^friu ^*1 iSalx a Jta^ (jk AijflJ 4£j^ <«itjj :(Jai3 3) JjVl f jaJt 

s-Ljo^l! ^ja 3^ ^gi 4 V Iglg ajjaJI <c.^juJI (jaiAij 4 o ^ja x 2+ j Li + 3^.^ 

\F <£^Ja1I ( ^£' Vj^^AC. 3 4 -%-^Aa t aJaUlA ^ JOLllalx A (Jl^-A <j 
. X 2+ <1*^ *l£]lj ^auill J! j£\ m x J q x J3aj 

. (Lorentz) jjl SjillaSa x 2+ j Li + u' 



;Cj 1 jh* a\\ 

‘ y=io 5 m.s -1 - 

• B = 0,5T ‘.^s a!1 JUa\) d^Ijoj - 
• e = l,6.10' 19 C <K ^\1 VajS - 

6,015u : Li + oJl\ -U3S - 


m 


Li 


$lu= 1,66.1 O' 27 kg - 

^ jLuoa 1 (J^juJI (JIaj - 
^ 3 ^gjoLiLax a!1 JI^aII 

3 ; jA 6jS ^jl - 


.o Li + <5 j 3^1I ^gic- S j 3 # i 

# c_alk]| ^jlS 131 (X) 3 ^^^ ^LaVI ^ 3 j Q 3 ^^^ ^IaxJjuoa B 4 ^Aa 1 I ^au .2 

IAjUaa j 4 a Vi a Li + U' ls^ lP u^ 1 .3 

m*,.V 


■Rz, 


e.B 


(3^ ‘ - ^ j 4x-ljtjaJ 


R, 


^ 2+ jLuwi p I juj ( — 2L 4_Luull 1 (J£jii]| dll ilaa. ^ J^Aiiujlj ,4 

x R Li 

JjAaJI Aj^IjII dlljjjVI (j- aj “‘ a Laic. X 2+ 4iL3.ill (_jic- LUxx ,5 


it M g 2+ 

i 6 2 Mg 2+ 

40 p 2+ 

20 

UJ^I 

23,985 

25,983 

39,952 

(u) u jjVI LL£. 


0,25 

0,5 

0,5 


0,5 

0,25 


0,75 

0,25 
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_ 201 6 AjJUJI SjjJll - Ljj^lLtL! <^3^21 £UI«Vt 

4jjLj jjiit ^ .jitJi *^2. ..a Ajxu - f b jjiii ; S jLa 


V-i CH'jA i-ljj :(^j 2,5) 3^1 * ■>!) 

^Jt-u-Laii 4»*3a 3-4 3 ^»o 3 ->wJcj Jsa-j^j jJbt-4 j-plJj ^.<-d->» ^j? <33 j-C I 4-d-u/M^il JuilLcI 

3->J»._3 IdlQjf 4-U2-U2^» 4 JLSLolA £j.la kA-dJ J . j-d-U/Vl (^| j^aj.-4 

P i-i-i jl ^J»4 D J-S JUtJ 3j-U(L-4 4_JtA£a 3-4 3 _>tJ i *J la i j.UljJ I ^-LU->fcJl 

9 ^JLc V I 3 ^ 1 -j 4l^aj^>* 33 jj 4 ^ 3 . 01-4 

. 33 J 3 ^JLJL£ j-Ld (j -4 cLa-t-a/ 3 J 1 3 LAJtJt 4 JLSLlL^JI j->- ^A-dJ 

.j jl jll <j^aLk ^JLa* JaJjoull jm.j 

^ilia jA LSaJjudJ LujI^j £ j^Jl I^A 

aIa^a AjIjS j-}jA^U (JjIS ^JC- laJ-k. L-fl^IaJ 4ilxA 441 a^_a Ia^IjuIj ffl L>* ( 34 I 3 J j^SjJ 

# A 4_lakill diAj (JaL^ JjAjuaa JaJ^ll ^kVI # L ^ 3^3 

jjAj ^aJ 0 4 jjI jj ^Jjauill <j jl jJ ^jJa^A jc. (JjjI^aII jj 

^3 jUjoIaII jaJjS 4^—0 AJ^UI -lie. 4jJ.Aj 

.A Alaiill ^ 3^' A jj ^ d j^- (0,x,y) 

£jJa^A ^IxaJj \AAi. Q^)JLI3U ^^.^a ^9 ^l^ill 4£^a* 

(2 . 0 < 33 ^ 3 ^ t ^ (JjjIjaII 

j31uaa]| jjl jlill £3a^a fc 0 jA 3 L 4 H ^13^1 ^jIijoiaII 

.2LH251I ^ jll iaiy U^JA ifjA 
diljijilll <] La. ^l^ill ^ 3 ^. CjlSlii^VI ^Ja^n (Ja^j 

;lj! j^a» a\\ 

$ m = 350g :V^r^3S- 
• L = 58cm : ^kl l JjJa - 
•g = 9,81m.s“ 2 - 
•J A =m.L 2 :o>l 3 ^' 33^ f 3° - 

0 2 

cos 0^1 3 sin 0^0 ;Sj 3 *j-all UI 3 jll 4-iuulU 

2 














"7 


E c (mJ) 
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?n - 






















aU 






































































i n 

















1 





1U 

















/ 
























/ 
























L 





















- 0,2 


- 0,1 
3 J£*aJ! 


0,1 0,2 0 (rad) 


E m a ; <yKjJ l AiUoll jaaxj 4 t ^ 4 ^' .1 
g 3 HI 6^)Jxj^all CljljAj^Iill aJL^. ^3 

. 0 ^ 3 ( 3^1 ^ 3^^3 0 3 L 3 

.3^ 33^^ (^JjoI^aH 4JUall 3 lMI *2 

; jA (JS ^-aj 3 JiJLa. 

.O-'jAJ 0 maxCr ^Vl Jj^aVl .2.1 

.^>.1 jill E ffi aAuIM ' ^ Ua]1 .2.2 

v L$_y ^ asll 4£>^ui]l .2.3 

uj^ oi^ 0 2 j 0! tAyj' jM .3 

AiliaJI (_^jLul! 4jlia l a^j3 


0,75 


0,25 

0,25 

0,5 

0,75 


www.tawjihnet.net 


